. Spin polarization <S y > along the y direction in bilayer WTe 2 .
Supporting Notes 3. Theoretical calculation of spin dynamics
We start from the drift-diffusion model to reproduce the essential feature of robust spin polarization in few-layer WTe 2 and MoTe 2 . The spin polarization S(r) is derived from the drift-diffusion equation
where G(r) is the generation term for optical spin injection,  represents scattering rate,  is the mobility, B
 is the Bohr magneton, and g is the g-factor (g=2). The first term describes diffusion, the second term represents the drift, the third term denotes the spin precession, the fourth term is the intra-valley scattering, and the last one is the spin generation term. In this work, no electric field was applied, thus ( ( )) r E S r   =0. Considering a weak pump beam induces a small spin injection, we assume the diffusion term assume optically excited out-of-plane spin polarization S z =1 (G(r) = S z ). The final description of drift-diffusion equation is given by 
Supporting Notes 4. First principles calculations of spin texture
The first principles calculations were carried out by the VASP package [1] [2] [3] based on the projector augmented wave method within the ultrasoft pseudopotential scheme. [4, 5] The generalized gradient approximation [6] was applied for the exchange-correlation interaction and the spin-orbit coupling was included. A Hamiltonian in the tight-binding formalism was built based on the Wannier functions for the bulk crystal [7] and then was applied to construct the Hamiltonians for thin film with various number of W(Mo)Te 2 layers. All these calculations used the same procedure as described in the previous work [8] .
